
on image properties
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(lntroduction image process) l3i4lll+llt i,e 4dt{ l-l
:.*!t '".+ ,,:yl uJl iJl,- c.'l;iii alr:.'r..L;r_Jl aJb" i.+ !r,L..ll u^ c!t1

l:s:.xiS;,r"5jl 1..-ll ,+ gF qFll crlLJ Ci i.US- ars^U.i*.iJl _uJt ,:,.;

-tJl e+i: Jli^ll J1p".rJe ollJl elb 6;'Jl i+jt - .,:' _*lx..Jl 4;1-sJl .,....-,_r

6fa OS-)! ,".:t- &"8i. +JLL-r 
.JlJl .':lS jL:. Y l+'"_.rSS c.,b.!lF UA jJ*i il

.)li,J gfli O^'d]r^-ll cisl: ;:J,a. dl dl[-ll ,_J".il d-lFll u,#,i-l r1 r-L J,411

.it =i dlliJ 6J:Jl ,!tLr- a".; a.-Lr ol::;: .:EL, iili^ll dlb la-r jE^i dJi-i. drti.-

. Jb ."> til .rle o:!.icl p11 d+rs;-13Jl .Jilr.5rL,.!l g_FX 3+liJl ;ul *i5jl

,i--i:Jl -r.r-ll i-JtJ oq.2tF: gUl tl\i'i.,.lj _tJl+ JJJ| iJ. l-- J-r- FeJ

tll i:".rStt 'iA o3 Jl--iiti k-n! O-rUlt d;* ,,HS JiS,i" J-Jl iJt*. -itrel 3rs:
f ,':- ,s,,"t-*!l !-it.J i+-t-Yl jilsitr ol4lll :-l uJl i!l-- Jl+- ',,1E.;

;j-,*-ll 6il1 €l 'ij-l ,i k*i^<"tt rl;.!t ,.,pt-;itri ;JJt is"-is iJiJll crl;Jl--Jl

J,,1,6 ri 6JJl j;.:ell r$)t *.lc ,-iJ.jlts iir)Jl ntJlJt p t:_Flt J$ U

: -,1 
s-ll l'+lL- 6)li " r':'+ J I .Ji .el-r-rjl

r'+)i I r,.o Ll i,l J1 .ab A- g *l'ri A:L;r jtll el 6 ') y Ll a;LJl .:)lir.;1$3./ rr r_ v J

;l-.eJYl :rcj ;J J,-ll J,,Jl di^ e6L-ill cl- icr.+. Jl ( 1etl. ;*.,^iJl Jl dr&5ll elll

tlldr .

4",ilsJl i;J' ll k+r i iihi. 6+.-1 Lut":o I * +r-tJt ik+ J! r-r-ll ,-r. l-^^iSl .rio

L*l it:i:,-ll EK-e ,(Frequency Domain) i:rrJill Aii,-Jl{Spatial Domain)

l-r.l$#L!

,,-r. _yUl dil".tF i*,J" iird.-. qe ,Jc i*E-,.Il -,,rll ,lj"l p3; ii" 1S.ll ii+Jl o.i

,..- 3i ,(Grey Images) iPL-r -.,-r.- ji ,(Binary Images) r+$ -r- iilc+ ..,Fr
trll riSlAJl ;ritJl i:-l-Jll.Lilil J,':.iisJiri-li:lt -lq-il ji(Colorlmages) i:el^

6:l-fi,ipL-il -,r,..-lt ui .LiF,s'Jl-, Ji (0) Jtj^.S t)'.-ll 4+ili rF JF .J,( l ) LS

)r'4 oa &)j dr+ t- JAli d turLll .lJl,e ,(l) Jl (0) .r. kj!..i.-. -r--u' rs

.[2] qruit 81-r.JJill

1



.4**t*,t Ju,.ell i.+Xri Al-r 2.1

dllJl dJi-,-J' e:; crl ."- iJ-,ls (Image Acquisition) iJ Jl slc ,J-l^-Jl - I

,$li -Xo: -Ui .!.,,.,,- r f..l-: iJi

.!S 6$j ,crfur,,i6ll o-;Jdl l9i;S (Image Enhancement) iJ_Jl iu.,'.,rj - 2

(contrast);-1!t
1i-;$Jl 6J!l 6$oliJrlJ(lmageRestoration);Jr,.ll C)-.1 - 3

t-lll LlF,iii;$o) jl i"e+ll plj+)l .ric ,J..-.llj (Segmentation) tJ Jl ft1,.6 - 4

' :hi 
" ,;'- ,ol.'il

(Object Recognition) tJ.Jl .9,.ir4 j*'.i -5

(Representation & Description) kr^-r: 6,13"-ll d-li"i -6

J)l rsll dru#.Li l-iJ$YJ cJti#I*ill dF -Ssll \rr 6J e,-ll 4+lL- FLJ elli-: :
.l-l,-! iJ^ijt iJL-ll ;l -r_r.-+ .-.1l ,J:-+ll ifu , eJtr i+J-Ul L;_jll, *rIYl cj."r)|,

i$it i+tt--lt Ol y! , ht' r.*'jll -iJijl ,-i"+ dt$ll J Jl #i crll.c l"ii i+,i
<.ri .''r- , ).-i J,Jl iJL- dF +lJl 161 deJ ) iS ii$.ll .J t+! 4 dl3 crs's _rr.-ll

i:t 
"i-Jil 

6UU+ll o.u i-ltJ,^Sl-.r.t .t+l!r .1 Jl .-'^,,,1;.ll \rijl 'Ji,ii!l .,Jo j$-iil Un +
,is"9\rlll 4l)l dnO.Jll-'5-)Ji-L,.EJ-Jl lel -1 dll eLJJI Jl '-lJl o:e,.11S,,5r

.[3].JF ,lJi cJ+-,r ,l ; crs jt<+.-,F Oi

Digital lmages :{+full,rf*.all :3-1

crL.:lr";q-:*: c.tiL cp 
"-,1!..^* 

Lb b1--i Digital lmageS i*"r-,I J,.-I
:t'urrl 63.$1, sJj.-Jl dil dls^Jl 

.,Cl ,+ .J.)t i*d-J l^''i drl yl-Jl ou glr.tj rs,Jl sc

il"it t3:t .,Jo , U.tl i.$ JSt 6r,..all ,.jL 6p; !,.!; # ,JS.'i, ,+ djii .:LlJl .JAr

[3] .Pixel :l

Jj'i * +il ,'rJ- ,,y.-l-sJt q,r J.-ll '!A d[:"3,,,"- i^,5.-lt 'Jl gli , ;nrr

;:o dl;l_e (Bits)$Ulll ,-r. -e-,I:Jl drlrs'J el 
\r'i .L ,.-r.3*lrll ,J JJ.-ll (Pixel) l^rS--.!t plt

:o:t+ tx...p: cjg;lt l.u gr 3l;i

2



ll 11 4r:Liill JJ-J! -iJq 1^ 9j (0,1) c+_, o$$ O:nrrJ elrii-L rJ.-Jl J!1"3

."t"+".!lr .r-r*!l La, J.is dp..A J+ _rrJt cl- gCl tir3 (Binary lmage)

*a: (Byte per Pixel) iJ"ij ,.JSl lSliiJl cil '-rll cr io_r"+. alrr'r '.1r rJl '-J-i"i -I
i,1. u-is.l: .i-r:L.)Jl o\-r.')Sll ;," rcj^-. uJl o:l ,,t' x!_: apL;Jl rJ! . 1F

.(8 Bit per pixel) i.tir JSI qil-$ *1.s3 i.,:$ rLiiel ilL i d! 6_F (0-255 )

(3 byte per pixel) ,Lii lKl i.r5t"$ ol:-j c!)5 al 
,r'; .1., rJ,..ll ,Ji$l ,'S.i 1-s -2

J) jJll etrt ..J$,-l,jir (True color image) lj"-! \F4$:Jl ,jJll 6-)siJl+, u-r L -jp_r

.ij (4294s672e6) .4 t^

C- J^'r'ill i+rL3 is\-r.ll .=*: cjil$ ;:c dha -,. j-lJl ..+ 4t^rJ,ll -,Jl ajj6, "i.s-y

Ft-r Sit Map Picture o.o ,-r. j-1sJl ll"..-: rq.-ll c,1il ,','r.l a;*tjll in".$llj rsJl
i+^l U+S . ;t ll ass -r-* ...1 -tl li{ir iJJl cr lliri- S!.p f.i-: q,l.'l ldrs? jlj;i

l4l . ...d1 (GlF ,JPG) Joint Picture Group & '.#l c.rl.i]. tlti o..1+ J)

al 'r:..LrLi a.rr_l-c:liL.Jil.rleu.,_r'rrr.jKVl ii-Ul d4:.Ul 'Jl .;L-iSl ai
iJt*" iJ^c ,'.-.. I .i, ri.ui_.; ,r.:",ii ,i rtr:,:."1', _el (Scanner) jj.-ll e-lJl jk-
;rd1 ii i) ,6-l-e!}s;.:(-.3-,'t,11 rlst-L uJlo&e.J^l-tll rlJta)c&..,1 rJl

r y-ll r- i-)- )5Sl .Jtr -b $.--lb uJl ,'*"li 9 r-..-ll .isjl.- 9 ,*-nj1

I I .+'- J+l'il +-!l
. 4*,Ut JJr,4tl ddii i;i;. 4.1

:tre)t e^ (2Dimensional array ) .t',!l i.n. $ ij..i.-x 1r"!-Jl trJt cJ:;

;J,Jl c.,jlsi o13*,;;:Jl ..p (pixel ) e+-r,r-;"-rl;el.:Yl ;J; JLi kj,. eK i+;t
. trL li g:L-.1 6,pi 6l!

g:.lt 
"r 

+-ultt *l' .trllt er>J (Raster ) 6J $ll e-L" t+. 'r1..t Ciill orA

e*il| J.,! aF 4Jdl ol-:-jjl p$ Jl .J.rJl !J^c ut .p;rJl o:a u'" aa! JS 4fi.i f.rll

!)Jl .u ,=Jc "l^J 
o13q l.uj r .3lrrjJl .ra J$^j k++:+ d Jl i;jfrll ,jlc. 'i"i

6r:1, i-'[.,, 6o: JS J:r:,": d, lJtS i"J$ll.ir^,lJl ii r 3.s3 & U*Ut L'r1' .ll ari- ti:ll

3prt *t ; i.r-lj i;Ji ir. lJXll s.r i:l;j i vytJl.Lt:,-,Jt - e -.,rldll C. J
rsrjr ujJ (16) ,*-t Jr !)6 (4)Jl



d'r-'+L 
"jr' 

Ll$i"'l Ji5ll cdtsr ijj ( 256 )qr!'lJ tJi Ot-,1 di$.ilt Jl d_l..rlt A
1S1. !tt- U.tr:.,.$ .r.l..Ir 41i;fi ltr ( Z+ ) + dl-,tr {gn

.e-lJl,ri br.-ll ol.sjll r+S-r: e;e ( l. t ) &.!llr,

H.+

It! rb)

(Raster) e*tJl ,J -l-FIl c.lsjl ,r1.. JF ( 1.1) d$i

: "rli.l| Ca &trllt l+ils : S-f

; Crprr Jl ;ltSilt 6. taLt;r l{'r'ua ,'u- u /',o 
jS.i'; .Ll-ll fff

: vector Graphics (line art) q*.ll €{.Jr.-rl

,idSi ,JS gli . ( Excel ,CorelDraw ) & i+$lt G.lJ+ll #,J. i'.,!l lrA t:i:'uJ
cii'.-lll 4. b4a3 ( J.:Jt F-r .4lll. .FlD & crli.- d OitS Oe 6Jl+c tJr"-ll

. [3(object oriented graphics) e-l eCr bn,]1tILl e$1, .e.;i!l

: (BitmaPPed) tJu!'ll lrti'
crlrrrlt 4r:t...t.'.,S..i.+ -lr.-lt.lipCl c5l cllS5-rr llJi3.,')l eU er fr
Ofu drLj.-ll olrr i^LL*_ea t* iil.5. cJ-j'- tC lq.lr- srr5 s[ (pixels) i,i" -e.elt

,r.. ,'i JL"'l $4 di-tl ,-&!t ,_r. is- j*.ilt ot.-rt1 r-r3. -.p1 6cL.a)l i.uiJ gjlll ii:r.-

4

.[3](Raster)



: ( Image tyPes) .tr',.11 glJii6-l
l;)t-Jl .u -i\ k-+-,',,-,.1.J l+Jjirj Jl gljll :.:' .'!- s^ .) Jl . ;ltr:

: gl-erYl .:,r *i:, .,'j cJSlaj+-J Jl (Bits)

: (Binary images) i.j- tlll Jur.ell.l

ki"$ 0-|sJ kl !-.'r,- i.rr3 gEi 6.sle q\ dEi J_Jl s.,.16 6li."lJl -,_*l !t, d'
r (il.:s,l!lj -rti,-!l d^ :t Jl i,rt:i i.i,i.-.5 6J Jl ujaij o;"sl jl .r3*i gi 1O-ei t;

;lt apLri i_.1 .,o ji (erp!t, .ry!l ;.e.-) + J e,-ll olA r-,,,i dllJl

; cli C.^:s (2_l) ds-,itlr, . [2][3](Monochrorne)

:*!t -Jt .:j*,)lj i-r:+)t JJii dFJ .5l9 ,.Jf ULS 6Jr,.a (2-l) ds.i

: (Gray-level images) grt'r;ll g;$Jl c'll rrajl .2

q:l-r'i -1y... y'r g:L'/t e Jitl d.li _2_Jl .:-+L , .;"e")13 rj*,,!t .,l n-. 'r+

l":ii iel-;)l ir,i Jc di-JL- ol; i;:t--,;it 6lsJill U. (-})! !). dj-}s5 t, <1, i . ' ;i ;f I

6pl;)l ;r,i 6tr"Ji-,. lc ..t*.ri iJ.ii dS q]$"i! L.rr....11 (Bit ) .u' ;ie ;lt ;_e:

"- jJ . t+rl kJi ( 256).p;ro btS^t Ci (S Bi$ e,r1'.'1 Jl or i;t'iJt 1rJl3,
.[5] 66#ljll J. jS d;)l :.J..'r'r.,; dlj: ) t$sl ijrL ]' l.(JJ u. ee 

jl .,le J Jl

; dli C.-ae (3-l) &ittr,

256 .Jo g,f.i!:L:6-l-r (3-1) Js-



: (Color images) fuJtLll ;|J,all .3

Jl crl+Jill .:.:o .rlj_e ,_llt .rf rtj er-.!t )ry ea, iiJLJt J Jt J.sL $.

(pixel) JS..t$x.'u- , 1,l 1l J.Jl J[i"il *+,1-!l i'J Jl o+,5J, .trl JSI k;-ro .F.J

;ol;)l ;:i 6.{r .( Blue ) I (Green ): ( Red ) A3)$l i}+i:jl ;tjJlt g^+: &-1t.r
(l,l) kir. rir,.. 6:.J l3.i , (RGB) r;.JLll gll ,JFir.{;3Xll ;1$1 ,aJ

JC "l'l- 
(10,90,30) l.€j# 6iL( liJr (100,60,20; t*r+ er;L( lil F:!l ;jXt "!;

; elJi c.ge (4-l) Js.,illr .[2](6,40,200) re1 o.-\i sils lil JJji t4jj d.sil,u .J,:.s)l

(x,y) geJt d !}-;r-J (RGB) 4+j. (4-1) dli

), Jr_.fi€31 iir.lJl tliYlrtrill lrAj;JJl LuirlFjJl jlt\'l 4i_.i^- d6jl
Jr:+ d i:. .rtsl ( Entity ) )tir" Jil 

"J+ ^+tr;ll 
olrsll ;l iii$Jl Cill .F^J

.J.r+r.ll ( Palette) JIJII LJr.,-.s L 3i ( Color index ) i-'iriiJl ,-rl!)l .3l.rle

'[3] ( Header ) 6J !'-Jl ' it' i::l'l

ty .r ;-r-r-l i;-r..- ;:--e rJS J* ;t (Bi$ ::. *lc ;trNt i':l a- '^1-:

cj_l+ ..ri +i , S! .r n* ( 256 ) 93sl (paltet) LrtJi i-j kJ ,,jlt (8-bit /pixel)

,(24 Bit) sli J Jl ' 
"tijl 1l$ d!lrir.\, J,.r ,,Ji- ( 256 ) ,SJ+t ;1.;J1l cl:-t;

Lr:ljc I p,:; 6J Jl i/ O:l ;_sL ( I 6),-_r btS"]rr (3 byte )j+J !,,r* 6"s_e i5
clJEa r*i d-r,f.iUlt *1" U &UJl irJ.+rlt^tt ,-rCl .1kJi,) C-tJl Jn J^;i!-

,"!;Jt ;ilt ,l".,r.l d"ffil .r" tCl l:A ,Jc ,il}'; ,-+Jl l*lr ;t!)t L3X i-.1"-

9jl '1ruL 
( 16) .l^ JSi .trSs i1 q-o )r.i +3g ) €lli r. pcjt *J'3 , (Cotor true)

) L-J,iJl :15lt .ti F, a!;rlt t.u ur 8l g t:y gi 
"r 

ii"'i-Jt ;lj!l r:c qtt +r .rY

t2l lr.ili (20) i^ J.sl i+l ji ei"j;



(Mathematical representation image) 6JJ.alJ,/.t*tl d$.311 7-l
:l:c)l i{ 2 Dirnensional array) rt"tlt ari" U3 i.i..i^-.S 'J.ijl ) Jt J3^:

rr Jl njlsi elr-;J eJt j ( ( pixel !_r:.-;o:l;eL:)t ;r,i 
"E.j kj. JS i4S Jl

.,Je lJ:llt ,r! ( Raster) ;13.-ll 4-,L la*'rr,.., C,ill orar fujL ji fJLJ €rr: &lj

4Ji *;ll slr-rl # J! J_r:lt i;Lc. elr pill .:e g. i4! JS 4-b.i t'$l iCl ,j i.il-,iil

. il7]ob-jlt ,rA JHi.j k+r+ i Jl ,eii:ll J' .-,; e*Ut J+.1.

6l-tJl ojd r i.:s,j JS J1l"ll Lrij.,*ll tiE:ll !)Jl .:.:o ,rJc ."i": ,13q lb_9

;.rl;j f r;e.rtJl i-cl.:,- J-* d _,!':lt 6" 33;:-t, i.,;\;.s3 JS J$ * OtS t+-rilt

J_rrll,F risaj . uj (1 6) qr!.rr tJ)[,,i. (4) Jt C$j *L,l i.:.rlj ijl:. g^ r;)iJi }u
,Jjlll 4!ir 6J+L F l-llii-r Jislr sjlsr rj, ( 256 ) *!'ir !>|j' or4 Lljlll Jl

t4] Ult- Lrii",^ll r o.-Jl oa_r aj_ $ 1iL (24 ) +

image files Lrr,'ajt otlt'tt 8-1

,i iir,,- f!,C ;rb-oJ iuli'i 1{.' t JJI ,','r.l c.,l,ilJl u. Llii ir. dIjA

-:[ 3]Lt .rr .t gtrrVt p! .Fr e! Lfr liF^ drLl\il .l

Lrri:."r .J,3str ctrit^lr gtrji ( l-2 ) drrl
Description dlrll J.a, File Type i&ll&i

Jiljll ,:Llsi-Y q19s -iL BMP ( Bitmap )

( Vector -Based ) i+" .,Jc j^; ;Jl drril Jl J!^J e\:.i .:l
EPS (Encapsulated

Postscript)

-* ,o, UJ ( 256 ) J.ii 4! ,-q3ll s\:i.- csle arl5^"+

Jc -crl-r ill )r. ll .,,-L* _,*or, A-'"lJl U"-ll ,' ,b.g.f,Je.

&lj9ir)l )y e !1<i p '.., .*, . 3 $.Jl .i+-liill U '.':Sll

(Thumber) -lJl e.'ir Jl e ilJb (Icons)

GIF (Graphic
Interchange fonnat )

,,..1- oJ,..irll drl-i ,J': +;jl r:h.tSll C- rrr\
ai$rll Jc.-tirll .1- $Sll k+,rlt r*Stt 

rl.r-1. )l .!biJ--!
( 24 Bit ) e; o :o_r

JPG , JPEG (Joint
Photographic Expert

Group )

( 48 Bit ) + -p.-lt 3.+ . r'+ JJ14 Cr E:r\ r€l e-ll
PNG (Portable

Network Graphics)

7



;il3lt
aa

^,r ||

r o'.^all ;,rll'r4 gLilLi
.a 

--{Y a .ra

4*.eJll



Jg.lli+ltr.l cq#Lill

elljl ,_,-ri) ,='Llt 
"s,'J:.:.rii 

Jll A-i,- ijJil kJr ,',k: irtiill aj)ttJl fLr-
Jtr,ii:-)l J..:llilt &g::rll ,,,utlj1rr...,;ttall Jpjl6 lrp3ll -11..-i.ij.cl-.,ill f_r-:Jl,

.[4]tA&ldl+-Y.,5ll ,-36#Lill Jdie!t. ll uFJ$ir,r14.'!l!l i-.]irl _1 :"+;p

:l+.iJt _rrtt ia-nr. cg;;L: pl o.3

( Enhancement digital photo) iri,ll ;J l.-ll ,''J,rsi -l
( Digital Image Segmentation) l$-ilJll c[fr -2

( Compress digital images) +*,d-rtt Jdl li,' -3

(Distinguish lines of picture)o; o.-il rr," .)".till jbt": -4

(Classification of digital imagesf+.!,!l !JJl , :Ji 'r -5

( Reduce the size of the image) rJ Jl r+- dblii -6

(Digital irnage analysis) lFljl uJl'J$l=r -7

(Texture AnalYsis) A+"ll ' 
lll-l -8

;cuJ$lld; l.!

'dil,i" JJI +.J. _rCl t'JJ ejll l.IA iq , ,rJ)l ..*Hl & l:'F r.r. lJ 9
rii ,r.--l ) iS: 3gi -Li"l"i 

c.,..,,.-li j.JiJlJ -r+i.tlt .i;lt e. t_}Jl tu L,,!lJ f 1948

u. $o J {.lj 1.J+ ;rtj,.+ kbj dt -,i!t3 ilt-" Jr.ll q+lr6i iJb- o! {pj iiii tj:-i

ri Ut-,Jl d$ di- J,-ll L. ' r j*j {Jl' &s iJ.-i Jl di.ls ds.,! €r&1 Cl 6u#L:11

LF eJdl l.u -;jJj LL:ii clJ'.i o:'ll crtigEit L;r+ Ua! Os+ dl.3.ll d#-,,Li , tgjJF

: [5] Pj'lJt

. Digital Photography,l-it ;:;lt ;-*;tt
. Digital Satellite Receivers iJ,i-.,J| erclt ll -,i-!!l g" dL,ii-)l ;j,6;l

.(DVD , VCD, MP3 . etc) Clj:^lttu, Jillij6+l

.il .".11 sb.;*ut ;;6;i

;'*.i ,cl-,;:Yt .!-) iif'r^tt dL-:)l 6l3'ii J{c ;JJIJ crFl Jii

. (lrJr1dr iSL$t ,is.r,ill .&,.:Jl



:crubl %.ltbr.lrz.z

J+t kj^ eljl-r.Jl L: 'r ,jLi^ll !r^,U| ty ;rl'! JJ c-..-rt*i ;:' ellUr

, Jisi sul. +j-+ e-,+ L.. -Jt ; ,+S sullt t+b-t \rtJt ,.r,,nt *b a+ji:!t LLJ1

C. ,J^U:tt r+ e*lt a.:t ,':- ,iraiJJ eb r ,"5r*. t FJ.lt! o:__ril)l; gjl<j.rll Jtl ;r,ulUr

ciljlJl oiA JU-.r,! i _9l, l'Lo_r' , ,r.r.rill .:ULj _,,1jJl 3 cr Jl s'il .< e+Jl 6 *6 €UL

d.,irl .t,n ,;-9 , 1!.,11 ;' -.,:>Jl iS_;. ; jtxil &'-; " J.'; o3r.l iJ,-)l kii+-l
.t-r*s.t_9sj- :".1e -!L dLJl i+Lc 4! nj-,n t'$l srlt .tv .)J3<i Jtl &ub Jii r+-

o:ilt -r, ;tJ1 .1o l"ii L6-Jt nt-r'l'Jl r nU+ill & U e$.cFi ilL;re ,''-lll i1 ,:ll.J

,:E!idil.i.:rAsJ$+gl cs!"t<r r4;-.-q.l(ft+Jtri:-l uls-\53.;l-ll Jl+ir.,l iF111<i

'[5] ' :t^t1

:d3Ul++lt .!d; 
-u".rll*,i 3.2

:.ld;! OL.J'L"i ,:lUa

..l" i.t-F S e+ e+- Lossy data cotnpression riiill C. sl.jlirjl Li.-b .r-+ r JrYl

t!.111^ du,,J!r,-ajl i;.Lc:*ri-:l:ll gl-rl4Jl ;Ji:,t:'ll ;,-r3LYl l:r alr|r.,,Lr iErjill

ai.:jq.;sl3 oL-Yl . ;lJl4rG^ .iL.,Jc, L:.'-ll .:li.:,., J *Jl +-gi ,,.atjl++ll &i C.

ty..r^-r.:r-lt t : ' gCl t:r *Jc JE xii J.l: . \r-L-)l ' ilJl ;rF; -ili ;F
JrJlJ.-il.ll dil;l^< L+.i.JiLll c.,liU Llj s,,JUa L:.' ll .J" tCl liA JUI+J JPEG

.:iJl os: JPEG Jl : GIF ll crtiL :e-.lt ;,-:ililJl "rA tlii *l' JlLr e+illr

,J 41; jl .ric ..ryL)l lrn tlsj.,l e+: . ASF, WMV er+ll dl MP3, Real Media

r'+ e1ll .jLll J-9S; .r! !-.,-r-* af- dUa cr^.,;lj l.:..4,Jlc L: '^ 4+- -lr dJ.-.Jl

[6] .*L-\,1 . rlJl Llj Jil.^ L:.'^ll LJ.D

Lossless data cotnpression ii! c.rl* clljl+ill L: ' .5'"''t-, \F'',f 
ill

il:!!t ;i t'i *L-!l .;l-uUli&l.la.-a5!:l--tei.^;^lt uLlt ;9(l;i !)tdl 1$ o.i

&y LL; {eu.;-,s Uncompress L:.'11 ,rli., teeb-F,lr Compress lrL: ' 3*1

ji ,& ).i) Text r+Jt iiu$ll L:.' 9 tdl |:a fl):.:-) if')l &ii .1-3 ( 6u1+iJl



i*!.ll Jl^ _x.ii &ll 1 
t :. ' ll dil l"i^.all \:tJLo $c iJ.-ill .:Ul*ll O. lsJ+ .Jlrii e+

. WinRarll 6-U-; l^: ' tl d'gCl lrA

; otjgJl.bi..i d{r.jJlJA 4.2

ri Li.-:il ,-!-1.L 
"1" l\-ll (rii JJ+ . $i C.) c.rtil++!t t^:.. o+jLi * 3S.r,: E_l+

JE ll Jj+- -Lr (Lossy ) .:6i C. ilElJill u..' .-,,rL! i.!,iltr )t:^i L:.' ll dJ+.JJlF

g+"ll e r ij,l5.ll JJI e^ (JPEG, Fractal, Wavelet ).rl+jJlrnll eJi
6lJ.jrljsll :rj,i.Jl r+;11+ y (MPEG-I,MPEG-2,MPEG4 ) (:lr.jJrFl

Run Length Encoding rfi ;,r+ drulill t t ' .-,-lL! ',"'rll, Li .MP3,ACC,acc

.(RLE), Huffman Coding, LZW

Huffinan ) .rL^y c,!-jtlF : (Arithrnetic Algorithms) ii'-1-Jl ii!-jJlj'll
J C,,j^Jl l++ii jr.t.J' '-'r-'r gi \r+llJl eil"rll -1" 4.^':Li l-.J.+ ,p (Algorithrns

j:.-.r :.rc .rJc r-'l.j L 6gJ L: ' ' lt iJ.c iJ" l-! ..r!i cll.l : . rr._.;ll o:r a)t i-t g j-i
.Lr'riJl L:..It in.ltJl e.il;)l+tcflWrt ej-i-l4.+ri

t++i_.,sJl  iill &]Jl ;9j,;3g,r tilt dii-,:u"J.L$l *lc6'"i-Jl dir.jJldl
il,J.,,Jl clh el\r1..'l F J.r ( kr- ,Jsl dJ. e) .1"r.E ,J 4J.i.-b c.lLll u-ill ,,i [nL-

.J"J*ll ei:6 (16 ";tiLLIl iF&)

c!:li t-. ' +rt t jl-rj. ) dli 3;:1.rc di+!'-,r-ii & !i'i.."l u,J^Ell tlJii-tr L:.' tl ir!i:

r .rt rl.c . e ei . jll 6Ul.r'Jl .'rr'Fi lb a-rHl ,'re . i-lill F+Jl JCi: jo ;alt ;i .'u-
r J . \t,r * .. v.r I .

[7] .l;_6i"1"a; J-5

.jlt ; ' ii,"Jl !:l+^j';ldl cl" fly"l ;:Lc or ;r".rUill .rje ; '^rJl L:.' ll cir.jJlF

J-1 ._i'gt ;F i-^"1^ s JiJl 4Lt - i:i e+- (Entropy-Based Algorithms) hrr)l
.aEJl J^ : 1..'1...< eil.l-.- .r.

e+.rr"!ilt olr_;L;!lcLriLr (Adaptive) ti$. d .ry.tilt ,Jo ;$'-ll drl?.jJl1i'jl

J J-uill st+ .:.. ;i tX li:lt 45 i;t c dli .:llrs J Li;ll i''Lo J)i JlJ.L.,tJ kir\i
lr lr .lr . lr- .\i.. r .1..,

4:br-La r-t clb..ll U4!t JJ J \5JLll rJl\ls.u slr.s,r

10



.J.:ii L: . '^ Jr'- jlir+ SrLc r+s Jl.l r CliJl l+J 
.,1,1jt .tr .t"+ ) ..,1, j^I.:ilt etrii-L -Li;lt

.iSJiEJl j J.Jt al'r:. '1 ..1' o;.

:cJ:- k+ll olji.iYl .*..,-.., sill JiLJI ;:pJl dlir

!LJ,J lijl sJil: L i.LJ-."JF Js"*.+s

fu"r Ull gJil: L:J-L rFr ,J^ $-:il Ji.:i)l 4>ut .'.c U

fi-c;,a e,ylill ->r .rbjl lil si'ii;i ,:6-9 liL

L15 Jill &- *l' a.rl ,'r- L: ' 11 ,gtc i+lt ! 
",Jc _i-U ci+,- 6lJLr-o s+ rl\rr..,t Jl lli

clli J u"J*6ll girl.:6:Fl r-r+-r ir rjir,ill ,sllr:,,.j.i_,- cjrLi E!-e eLi g,j*tilt p+- rtj

iF+ Jl .3ljlJl .,+ r,1^ J.,-r.e"Uill 4.':.r,, Jl 6!lJl *a .'lc' -:.rSb.lt., ';,
: (Trees)-j+-,i)t I (Heap)L-6ll , (Circular Queue)g;iblt q!;Jt t*"t ':r..,1

LrJ+d.

-, g-l!t J.). +J'Jl d k-"1 ,rr...t pL $ 3 6.r;.u JrliJj L'i J"J.tlill -lc 6.).j'-ll .i+.jJlJill

.!i.i,ill i-l"li

: Unix 3i Linux .J+i-lnll .t! ;,\r$ Jl-i JEJI .!+, .,J;

LZW ,L277 ,L278 c;rV)_tlg oa ,..,p-e-l.iill e'rr..,r dlr .i'r"jrldl _.;r6-:,i 3;ai ..1

(Abraham Lempel) ,J+J rtnlli bijij l-$ eL*!l 
".16,1 

sl+jrtdl o:r d.e.ou ri j
risll r.jbJl JS,iJl r |978 t 1977 *^v b j;r.,l,i serllt (Jakob Ziv) .+j =$b _r

.LZW €^* J 1984 eLc (Terry Welclr),-4r.,J..,$rJ$,..r. ,F i LZ78 u.{Ll\ri .,l

.sl+.jJlrnll '*l ;Js i-ihi- jsil r-3s j

illJJ.-Jl Li.a d JPEG Jl Jt*. 5.2

Joint Photographic Experts Ji *-ill e lJ+.' !,. i'c1 +. .J.,! ;" ;ll-Jl l:r ici

I:200 J'! cL; u: ' 4+^,,1 .S+ r ,ijJJl ii.,.$l J/l 4--!Ll 4^,".i i i: .Group

,Jjj Jl ,Discrete Cosine Transforrn (DCT) j$l J:Slr +r".t +Jl-i ,$ '';+:

J$l-, r Jl!!l cJs.s-i ) i1-,;r.iill J19JI ;i ,'u- ,;t!!t 1.c+ !J$l +Jt .sj Jl nrrUl

4illjl Jr.i lrl iJ Jl .J l.r+r" ..1.9S; c:l,J'-jl r.x Redundancy ,..r. k-! ,i .6t1 r-. r.u

Blocks JiS i.c 
""+- Jl;J.Jl d."ii JIJ-JI liA d + L"( ..rl;)l ljJ.,l e$ ,if -l

11



Lt.', r ,o.l- .,Jo J-St 64 JS i-lb" k+ .l9 d-! 64 dJtJ l- #( 8x8)1.6++- iiS dE

dt l$Irj! aj! \Flrlr+ r r+-x y !_6Jl aJr sl J..l ,dru,lt *]c _it ) Jt d3sll ki^

"!_rji 
crl ,rt5 lj-i kro clt--9l'- #F r J:Sll ora Lt;r pji: t-S ,;_r:Jl ;:9.,.1o _ri-ll

d^fi JPEG ie;ii J&j dl! .dli, ;. 'r i$.-r sn+ Ll! :4lii tJS #Fl ocl.r ).i )&"

.l.tii JSI k+F iF )+ 4J.S{+ gt t^tll gt3Ji 6Ji.i &-Fi J i..+J," ittoU"! J! ;JJ.-ll

rull ? .Jr-:ptrii-t 3r;,'u-,;ls.ll ,laStrrt./(il9i ;;-1 gl:Si.rteiJ_Jl dE"i

,rlc,J*-:Jl d:l u^ j+-jl llA;U.Jl i.l"is2D(DCT)\ritSll *ll !'ie!6Jl
.9:.r;il1 ;ts-ll dt-ll ,/ F(r,v) cJil Cl : (frequency response )+:.r,$l ii-.j-)l

t8l

(lmage Enhancement) Jur4ll Od..,ri 6.2

t,' rJalLJl i---:lj6);l u,a:L--i d.+ dfl rl. -r:Jt ;$-,,,-i 6!ii: J",:-*:
i;,r::lt ;rS ,',i-i , i:.r'- !1.ro r;.ll-- 9 dj+.,.,-jll 6!jS O. *-^+jl G+l ..r! .re U-rr

\5i il. Ji iJt - iLJ.s dJ*-,"11 ,J.,L,J i!"- J*i.ll i+l--9 ;J.--ll iJ^ ii)- JiSi

J-t-x,J l{l+X..^ J,i (computer vision) ir3-,'Ut !f-lt } ' I'j Jl crti#till

.of!l ;t^':)l tlJr 4-". -i dge...il Jlsi)l -ilF dr*,.,^il dLll Jgr^,',rJc ai-)

'irl*ri etlill e .r.i *1)l Jiiill e,-,;

JJI Ji.,.ii 6.33o ( 1-2 )e_r ,JS;

Output
lmage E(x,y)

Input lmage

f(x,v)

t2



c.l+rfr e+n '6+ .CJ;1ll j psiU itrU ij--- 6_,1j*- o).ci JS^iX,J E(x ,y) i=;r"-Jt gl

,-!l.)'L : (Spatial domain)6j9Ji (g.lt 6itrf ur L|*---lllllJ nHii-- J! iH--asXl

.(Frequency domain) g.tr.,;ill i;rll

Li .;J.--ll J--uJ 6Jilt. Li-- .JlG' 
,' Gl cjllt .i:."-lt ;"--:;:J+jJt CL.r)t Or

l{\Jt -.-r-Jt ll tJJJl J]JJi d$i'i,J.lg 1S+" te,,F;Utt . it. ll I(t-.'! Jl !ijt*!l

. +j;.li dtlt .:l+iii !'".:fi

gray-level modification €$'-r'll dJi"'ll ,l!ti -I
gJ-jl .9-.i-.,.11 # "J' -i_i mapping transform qlCJ,:i 1l1r !:i:Jl o.u d"'l-,:

.re!3t lbrJr ,-!-A.r, lrFl # J! klJF r irl.-vl

E(x.y)--t'VG.yll

rr" f i4$ .,Jc E $'i ijJl'- .,.i .( I * I ) o:l..r.l _,rl_p d "!^; 
c!-n: iJt: oe T r_J .{

. grayJevel transformation function g$l .91i-- {-!r,.i iltr T 6+.-:j J.ii x,y

g$_.jl .e J..*ll dJrrl 4J.c uf Jtill Lls"ill ;t-i T &l C'j;jK

s = 7.ir )

#,ltdlfri-,i...-" !l 6t.lJl +$.1.&l rtl-661i6_1j-66! 9d.,.r.ill lil_.1i1 ;l-i

oil j . m ir ..,Jo!l cj! !:-,,^ll glJ;J;; 3 6 L 6.i-.r. O. di\tl 1r$jl crl;.:-.,-il

: r-Jl irlill ,l;ila,!.-: s,:." j c! silt iJl.r iJ"L,,J,r m o. dill .:.,1+ il,l4]l L:.. 1i.ii:ll

j C--;11 1o ll . m J. .,Jc11 6L-Ji-^,, 11 # J+l c,. Lr*StJl Jill .:.lr; dlrS (. +ll

s ='l:t j

=
i
+

?"

I
"*'t'ir)

l)af| 

- 

Liehl l)arl =_ Lipltt



!,f gray level r+ill s J-,".J| 4.S.+ r&i illJl,ie ; i;1,-11 a;Lo O). b dls-ill

. point processing iJ.iilt i+JL- *.-'3 dl$ iJ"iill dllS

0t-"slJJ,rrU,.:'+l J! i+3icrf-iJt - jt9 jL-.:-.,t-re----,JJrl. !l -,1l_9;ll ,t!

( tEiil ,:tJLc ) )ilCl u!,I-,'l .-Jr .+ i.tt-tt oJA .,3 i+-,,ijl +X.-^"!l rrl ;l .i_r:-Jl

* dtiJt Ji-^".J' dl+-,"sil' i:I"c. el;) (3*3 bsl,+l) i.,.yl i.i. l-i: ijri..- J-'i-.-'tr

i,J,"-5ll r+LJ .rJull e l-rill .!-,:-t

[9] . mask processing or filtering g$ll o$.'1 oltlt u^ g3ill ha ,r- ,': d[J

Histogram Specification €itr$ prdl d+.dJj

ri'- bLJ 6l-,.j-.". ee ..+- & js_ill & fti ui-t.i' gJlF 6-)r. !,'-.l LLo 9
.g-p"Jt t.u &.U+J i*L-!l i.;.JI g-,11-.;S:ll AJJ"JI 4&i 1{r j eL ;-r-r- .,i

6l+.:-Jl # Sjj * r c+E kJ"r ..ri ,,,i "i -,:]l"lt Jr,SBll 4i.-^':ll iiLe ,-t'j ) $

,i . : ,rl:;llti cIIt-iA uJ'Si .ti qsJrJ,-:lt .t g+-.i elhl .ir.Jl-,,n^ tJ.--i 4:rLjl
'iJJl .:lrtii.,J;1;$ll 6l"lt *i;.-j i;Lr> ju+L6 jfu r .,JJl.;6ill g-*lt ;=;'-i:

.;-r"1,.-ll gtlJill 6-rJt i,.y;l i!.tL.ll tJ:+ .:t++J-l

Desired histogram,-r-Jl".Jl gll-,$ll eJ'r.ll si.-J -2

.,Jtl-Fll CJ-ll S ltJlJsilt 6-*.lt a,--e;l inG.lt d9+ .'t+*! -3

;.-Lill O^ cjrr.ll dt^n-,,lr iiJ.-',,11 ;$ill ,1. i::ull $lt C. {:il.--yl C6ll iil.L -4

:t$t qliO"lt 
'1t.J.:ii 

$,1'i i-;r. iJ.'ll .ia r .Jr!l

t/9 U9 1t9

v9 1/9 y9

U9 t/9 r/9

-l -l -l

-1 8 -t

-l -l -t

T4

d,r.lJl dil3^ll cijl+ dil."|5",1 e+ ,_r " /JE



:s-!tlAg-JlJSiil e-1ill 4J9.dinlJ".lt dr"+ -l

GrayJevels histogram Equalization

values- H
0 I

I 2

2 4

-) 4

4 6

5 6

6 7

7 7

Desired Histogram .-r rlLll g-11-,$il e ii^il , '-f-i.i -2

Gray-levels No. of pixels (in

Desired histogram

value)

0 I

I 5

2 l0

J t5

4 20

5 0

6 0

7 0

I)



,.-r gl.t^ll gll;$ll e Jr.ll 4+r-:l lntJ.Jl drr+ J+J! .3

.4

Gray-levels Histogram-

Equalized- value-S)

0 0

I I

2 2

-) 4

4 7

5 7

6 7

7 7

r .Jr)l ;-J.Jl gljr* cJt-":-....-L i1till i J"ill rr. i..il:ll drll J! iJ-.--]l drll ,_]1t'j .5

crlJ..i-,.,*ll Jl u-,id !iJ,-^,, . 3 J! I 6 Aill g. J3lsll tb+i,.j:. ;, ." dl+ e1+!

4rr-i # Li , H -r._A .r.,;l,Fjll 6_,1l"ll !3-: c]!_i-- r , O J.J&:;l 1l !:L-Jl
rl -r-p +kil! +tt-F:ll 6-pJt ui , S j.-lq kl j^Jp +JlJl gtl:$ll 6-2r"ll

e$l 1jl+lt rn Jjill cj:"+ll : M j.-,,1Jl1

o H s M

0 I 0 I

I /- I L

2 4 2 -)

3 4 4

i 6 7 4

5 6 7 4

o 7 7 A

7 7 7 4

lb



Jl H;;r-;! iilt 4ilL Dti u. o)ol g).e.sJl 6 M .reJt ,Je d F-.lr dJ

& . U 
"J. 

d_.---ll O./ &l.Lll . ; ll cj.'j-,,i ett" 
"+ F S (5.i.'-'l. _.fyt i.r311

o:r :. (l),"'| ., S \5.id,J. J|fYl i4$ll .ii. (l) JA H,J cjti"! J_ri cr! : dllll d:+,,

i,.4ill Fidl:. . M \,..tjti.r)t .$J I i,4|iil C+li! . (l). I . tl ./JcL:i4ill
lr! . (3). I ll oi;r3+,ra r4 dS,J U4.Jt,,,-il Ol.+, (4).,* H,Ji:tUlt

. M,,r Jir)l elll I r-;ilt y-:,-

i-$ll J.,Ui,"+ I (6) {:a$ ul .L.lx r t{.r3Jl dr o".Hl . i U Eiri lil .:c-\{-r

ul f _rlir.r Uer"l.i +,S,0,2 .-iri,-Jt ,/ J+lJ (7) i4$ll tjlr .(+j)l 4-Jilt ) S ,ts (7)

lil5 Jte ;3.I :l-; *.lc d-'!- JSll i4ill Uiii lll )i^i +J,1 6L .'.le r^'ru l.r,r

Ji.--!t i.4$ll -lt rjit pj;;Jc .i!E d.,l Hiji ;1 r,- ,rJe d--.L,, Ji--!l i4iiJl U.lii

.,JeEqualization ij-,..6,{:".r.L.31 g.1l=1S3ll 6;rr"lt +r"i,t:Je-;t-:l ;tS^ltrr:!

[9] .i+iull;r!l

fitter ci.r.iJ.ll 7.2

l10l cf ciA.iJ.ll .Xll cr.l

de-.$ e.i+. _1

d>Jt '-,n eJ'iJ . 4+lill di-",i!l cl. jol ( mean filter) 1.' +l .r-e,u .J.l.Jl i;
El-\ lrl iriEll gJ r;l- Jt .tlilll e!-:*. _,'t.6+ ( x,y) Cr. Sl;+"+tt il"irll iF ua3.tlt;

l'j: . r.,., i-)_Jt ;b grt*N) iLiljll irr i:L-ll !$l d!-. iA,".iJl 6 ,!l # il"ii dS

dy . :,r.-tt .l+l+ eL-bll L'.i".jtE, :-r'" r-!:*"ll ,.-ti ;) d[-r (smoothed)

el;.;ll -i1.- o.i _JKl d[.-! riSlj et-;.;ll -lil e+-+l Ll ...r ejy Ji dr-,"11

.additive noise iit -:.lt

17



4+lL- d J-""i*)l C-lJ *.Li ) 4,i,x JA l|-Jt g-_x Median filter \."rlt e.y
e+rll \+-rq eill lta e1rr; . ;l9ll .f:S:l ,ts.di ur+ eL;.;ll tilAl -rJl

.rt'rr:b.re+_e$jS:l 1;:t. Ip*11 iliUjl *.ilLJl

JJ..JI fii+s:d e#-ill -2
)ti*! .'FA AJS.,i.ll ;F -+$ll ; el.lJlll J;r& \:'i o:lt o)t+^lt .si 9 '1_Jl 6+.i
;ti_uill +L;Ui .i,,L-!t ;r_Jt ,:^;"rSplo:lt ;,;.'-tt cl)..,,6,J1 \;4Ij#
,j-niojll ;u'.tl ;rJt jktt-tpr gl t*rl. o6'y1.,,iJ6),usJl gl +rsi\rails.i,"Jl

.1. .ri ,fi , gli:_1)l ..r" rji:,,,^ jSr g,-!t .,1" J",l A+Jt ;i .dr).^6+11 dF.Jii -trl
y ,.:r*.:ill ;i "r+ 

1-. .d!!Jl u"n # &!t .t^,j-rLir rj*i ,.t S$;JJ*E d+si ..,,rSJl

JlLiIl ''Cl J ,'#sl ilL". oa iJlJ.)lj ,.rji!l .'+il J -$.; ili.,.,*

iJ*gi ditr.i-;,l -3

i!-_*-: o-i 6 "i:iJl 4,lti J:tillJ i*ti.lt :.'rti;Jl x..'il _'j"".r _'o .t-r" :.,1," J W
'J Jl iJt -J,--r1,..rlJl

i,ila .1

.J.,,S. 7r7 iULliJ i^iui e-_r ,!ii J" t,J^+ll ;J Jl jJ"i ; i.;U J.Jl ''J Jl

C. L)^,,Si rJSl ;lt dJ-"ll ,-JL,- l+. J rlt + dh'JJ ,fiFji 3( Blur) :4:jJ+)1+

Jis.,illr ULnll ,Js4 S-5 r.ifa- drljrl al+:Jl (!)t SJl

dl|)a;e (2.2)

(2.2),p

18

tuga. z



1 J"lJ 3 ' 3 6rrliJ L r.,ii gi;" Dti 
".r^ 

;_pCt ;J Jl jJ^i ,J- 4iiu .5i+Jt 6J ejl
,i.l.l.Jl 1,ir-pS rnr,1 Sharpness):aJjS)!.;J,.-ll 4Jrljd4-.:_r;1.*ll gt:t:

l,.rl r1-'.1L3 ,.r.e:.- fu *ii C-,rJ."+ 4+lEll ildl .;-,) rll or ,-ildt jlJJl Jrt + l+>

elll: z.-:0., / 1)1.\S,itl .t- ,' \ _ -/ -

(3.2) dsl

dlJrrll rl++l .3

eji .t'1 ,-.il_eJl :till i-r J)t:. iF JJ-CI 6r Jl -r;li .,1" +;u .5-i+jl 6r Jl

eL* e-iK ejlj! aA 4-.,i U ,ijyiJl i_,^j tU. i++ .j^'+,r .J",,S 3.36riL!r ..r"\Y

3 " 3 .t qL_, ,.r\) 4:_.r-A ildl i-t l e-,_xt *n iJill 6lcl ..ildl el ln, ,.LJ 6r Jl
el.ll! C.;e (4.2) J$llJ

,g
(4 2)Js.,i

-LU'f e:ij '4

J).'..,-t"-uiF.rr.g:LrJt gl+;.Jl .9 '-+ll 
;;Jl +J.l j i-l1l"l+ll 6)rJl

"r )+ !.Lt ;J ell J-+l 121 : .:ill fuul d ll5l ..L"S 3 r3 itil+J ,c-5':.ll gi-r^

.jl_eJl :l::1 Ci_" * .iJ:'* i_.,1 o.o ;oJ 6J Jl _rrlj os i-.-a;. 61dl .-i1:1-: 1 e 1:-.e""



:r3iill ill if-!l -r.l d llUtt ;lCl .,',-ltl Ji rJ,,.illr;ts.l ,,+ri i_r_1"- 6:i,'r-r
drl e*e (2.6) ds.,iltr

(s.2) dll

4J.iJtl ..;ry.ll e&t3 6.2

,! j.r.r.r, r -r *,Ul ,Lor! | o,* ll i-j.- oliitJ.,j 'li .'r- r.rjl 'Jl ...,,!fi

a.,t;. r,-!lli^ Jl 6-j_Jl iljiJ Jl gsg g.Jl3 , re R"i Jl elj'r)l JJ ;JFl r:,.,"ti

. ill"'- iJi.,iL-i .,,i..1"+ i;l+i Jl ieLi'i.

.irj'- drli i."c.. "l;i ji cq,ilt c!,J,-3ttj. .r1++l J! il-'eslt i,Lo , ;''rr,

.1 61,Jl r^illJ tatU. _rt, i-3911 J,.LtjJl ilr D|'. + uri erLfill ee ip-1,:

,-.ri ,,'r:Cl ..J. -l*!l9 &!-ll ,Jt i+Jl+lli;lc. Jr.*rJiJ:Jl dir$,6rll rl;!l q.s:;t

. ttlfill qLe jl.lj. ! d+l u. l+.1.i1".1 iir

dF !,,f#UJl .F+,:ltr-r Jl eljs.!l cr ,',-rtl ;Ic, _.ryJt Cr!i: dltr sJ.-l-,l \-r-rj

dllc.jJlFll +...J , elj+$ sutrll o" g},,.IjliiJl ,.b'J,slhi.rill clE ,l ,rct.rt1 ei .trl.i:ll

d.pl+lt d!.rr-tL ,-;i J , ;U.,+.Jl .J+a .J. er"+.: ll 6-i ri -ur'i 31 $.u: oa l-.!jiJt

: iJ- tjJl cili.-ll d,,tj.Yl c.'lnl

. i:"-r.,c,t rl'- el.s:-tr (Model )gi:.,11 _r dE ilt r eJ-ill .9 tl/l _r grL./l 6-,p:ll

C$illl #. J J1J'J r"l+ ( Homogeneity of regions ) ,-itU.lt ,,:t-:;l ;$ S,

uJ+ J.J { ;-1 Jl o1-,31.s! } &lt+ pn ,jtlj. J! ler,iir 6J!l ;jjFi 6>L,-.r! _r

A& Ai.l s-r-r"-ll d^ 6Jan,- Ll-^". Ol e,J- ( Local ) li.-ll !!$l Lsi,""ll ol+ifill
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(ilj 
,J.i l.elxl+ 6J#l LlL",.5lc J-'li ( global ) LlJl ;ijiiilt Li .xl1 c..,i-e *3 Jii.^,.

. {+lLll e lJi .:-13

g ..,*,Jt lte .j*.J Ji jl 6J Jl e'4p 9 c.rt c J'.. e I Aj-,l.r e^.,J 1"{. {L}. C$i:Jl

iji!- iri9, JS k+ $-l -riiJl ;. i<i.r, .t".,: kl ;Jrl-lJl 6Et-"1t,, i-tljr- :tt^r " tE 
"tl 

e+-

1e l<.i J l.6jj J 1e -i-<;iLiJl dJ' 1;ci nLJ'-.f3.j iiu+ iri'll ola Ji^.j J;J Jl j
.!.tl:lt ,,1,!+ i.!)Jt ;r' 6t-_J'-J -r: ,i .tS.+ .i'll l+,i \Fill ..J*lJ6)l l-i .le(iJ; J

.dll _p Jl W_r, ,i trr-r ;6 ri .sFi d olri:- U ai.t;" )ti. i;S ;lS;;1L:Jl
.el'li:lt j L,'ri.,,Jr i*tll Ug. ;kr, to;il1 +jS.J .:i..ilt .:;;"^.

iiri;:i.ll ol .r-f .i'i .b+! kDg -1. FJ Jl LllJl i^.5i r Jl e!i: i;.L' ;t
I I t ] :,:r,r i+pJ rJ.,*lL *L t:Jt et!i5 ltr $'i3i-.^ilsj^Jl,ltuJl'r..- n;:t"_.!l

. HomogeneitY .rut+:Jl -l

Border .rlr.ll -2

6-FJl & $..";.tc Le ,. tJS ...r---+^"r- ,J*Ltll a$a ar. gJS -1" t$fiJt '.i.-.,, 
g,

(Texture) i-.*rJl ,(Color) Jrll rl (Gray level) grLjl
.6)S.i,ll o.re 413 rll $til iJ.c' o.i frslll 4+lj Jl 6)S.i,ll d. lJl dtb

.6_J *-ll 4JilJl Jl 4J;J!t dJc iibi-lt J.-E ll J-Fl 9-l',.Jt +rJ-!l ,t.ttt -1

ii[Jl l-UJl i;rt"jl iil-r9:.ll .;jSi L$o ir,..- J_Jl gr.tii aJLe ;JS.l -2

.l:s i'a;t ''; '

I .,-ll q3-./t Ji J.€+11 jt ,si Jrr'I rJ. JJ'.-11 ilusi 61+i6 :ri al's. ,1 ;-.1-9 r; -3

. el"iil 4+tc J{.,6 J+l ;r. l.s e;;3;r; oa j

.-rr.J .;r3:,1Jl dllJ-j-,1ldt 4Jc Jl 1+,1 Lrii.Jl 4rjJldl 6elJS i9.r. 4:s,3 -4

kjlsl +;il| :rt .LJl la:-e )-

(Texture Analysis) C*-ill dilr3 7.2

J. J'+J ).-iJl ' ;;_.pi.ll lil3 .6J-Jl LJrl Ji ij l.iil e-,"1$ t! e-Jt ;-r4 U iJA

' ,'i " e:;-:i J+l ...,.-l f JnYl iJp ' ;lr:'l e+"rJl t.r,t liU .r-,)l Jli-Jl !e Ll'.r)l ' , '- ll

.1t5-)t+ 61-"a .'u-r 4+-.,111 .rlr= elti 3i l)3 rt t .!, ;irLJt ,':"+ tli .ixi.)l

:fl3J oe3rElJl ji.iEi-il i-.,j)l iHiL"'*'":ll

IL



.6r Jl *s (Grayscales)  {i*jl eil-.J.:6ll qixil .rr.o la1 .. ! :(Contrast) +$ll
;i 'F- ri (Fine) qn;JJ"ll 6jls L lil r.u: ojll :(Coarseness) i:_..&Jt

.(Grainy)

ii\: rS,J ;l-r:.ll ,t-rL j (Uniformity) ::-jlt i.:;.r.,,': Jl :(Regularity) 4;-tJJi)!

.61-Jl os ;JiJ "tll ;iittJl

.;.,1 Jl (Axes) Jrts^ .-ixil Jo i-iXi)l i-._! rE"j3 :(Directionality) 4p1.:i. )l

i.-l; ta3rii Jl ii.a)l J' C{lJl u)l is^"lt Jr^, e-dl ir^,,,1-.,,)l Ur11.ll e{r p'r.ti r+

as".,Jt* ',ll el-,"r)l eL.rl:- L.'IJJ er'--ll ,-ljk p r:.'l ', e15 , AJ-^,iJl $Li
. : . C .:.1-*5 $ Jl kl ;rul u-!dl it-,i:Sr u:Jil d[rr,JL--L JiS-.^i k...^-td
.sui#li;ll J^ tsll \53;-nG 4l o-)j4 l.$3 .l+Jl 

"^,+ 
Jl iljlJl ri e*--Jl dllil J;lsll

JL"e)l J3Sl ..r-_r ._r:Jl .Jil: JLS-,i)t '!J.ilr (i1cLiL.-)l J-Jl e:-r .rF; i.-ti,

-l..-Jl g;-j :.l .",1- l-lFall tr.Uil glo-Fl 6r^,,,:Jl 
. ;lt -3 i.,t1^t ."+ Ct-jll ,-JrL:l:it-rJ1

.il21 eti:ll u;Jil k-l '{ ,,1 ;F.J Jl Jal .sjl J). \'ly

dJLa es,L:ll t&ra€ u J ,6;clt 4i.:: el !i:-Y o1;-.,/'r 6.e 6-.,rt:5r

4jl -l : irJ^-,"i Jl k^-.,!J e+-ill e lJsi-.rl alj.r ..r^ +:'Jl r-i-.=3 g:Jl (Haralick)

.rrr- .Jl9 r.^r,j i.uL--s)r A+-JJ| dJ.l .r+jaii .(Structwal) trs_!"r (Statistical)

jt i.r6 0.,' 3L .l^ill '* 
^rll -ir 'ri --i L^A I . Et '' oSi o 6 

' 'Jl -i . c:L Jl c oi-Jl*..4r v\:. 1r* \i'.r.

Placernent ) kir- .pl:il ( Textural Primitives) ir.r"'rll eLlr\tl .5lc. '"j"i

.(Rules

gl ,rir . .!e-.,.irl Ll.u+ ,rrli: rclLr,pl-3Ji i9tr9 .:U;';-.Jl Fl;i .J r"ie l Jii.LJt ii--fJt3
g!_/:;r 6l+J.-,Sll r---:l Jl (Model-Based Technique) i-^t ',i e :u;

4+Sjil: ar6L-s)l 6lJJ,L!l r6i^ .' e.o Jlr ( Feature-Based Methods)enle-Jl

[13].

22



c+dll ,JrLl ttrii."l sYt+. .1

14..,- .3E.rEll r.o r.*! o. .r- ^rJl . LLil ''l

'tr I t' . . -.eurrr.J-te J''-J'' J'J Jg,4rr. 6jr'

.i.,irll.;.s.Ji -31U" Jl )J"lt :+n
.lr I l? rlt I

:l.,ull --le iie)L.JS;ll :A- 'Jsj

.( Graphics Application)ir"*rlt eti,!;lJ r.,,-,,,t tt i-;y1 .,*.,
{el .i:iJt i.-_lryl n[1+;!1.!;^ _2Jt tl+Jj-l
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CauJill ei Ls!,,^ll oti;l3ll3 cl3rYl C#, 1.3

Jl ,-,J*'lJl ,.r. !,,,-Jl etiL et-e$-lj di..l .,.i i.^-Lill ;l:yl L ''rr..,l . 1

Command deluge 6.ulll

Picture d g^Ur+lt ii.l:i::--ll "1;! 
c!t9i i3r:.r'.,1 .l

Command il.rYl ol 6.lUll \Jitll drlli .''"\:.1..,1 .3

CfuJJlst{+ll Cr&3.2

(1.3) cJs-illd l-s CaUlil i**ri" J'lll+rls.1

(1.3) cJr.i
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d6-rll g.9 L/.L(  {.rlJ tjl J*!l Ll.lr+ iJU',.a iJ*"rj3 J,rl crl, !l.al+ f$.r

(2.3)

,rit"#E
Etr,,,i*'

(2.3) Js*

cil,,i:ll 6psn _xYl } !,;iL p-:r., tar+ t-str; rl-,';Jl ;;:Jl jj'

(3 3)

,-. F;A

t

(3.3) Js;

;J Jl ;l J.s)j e,t;Yl ;r.ill .,i i:U .,Jc L: ' \lJ | ,.,-. cir.j .:.r

a:.'t,-A^ .-,-,. -i

ll
!1

Ern

o,,nnor r,q9c
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(4.3)cJs-:t ng 1-S 6Jut-, 6.Jt qt' ki. ti^r,tliJFl.,J. c{ut t-:a

(3.3) d$

(4.3) ds.ill .,-i lx iJ,Jl clfijr di-l^Jl-, eF +p-'lt;JFl drjj

E M.thftri<.| Opa*tu. s m.9. t-Fni6
-

i 
- --- -;;;..;; -'' --=--ll

-1'-
I

I

i

I

I

I

j

l
I

I

-_-'---_--.

2L

(4.3) Js-



fl l.lrrh(nratr:al.jpcDtLcn.i ma/:'q pr.p€riEt

(5.3) sJ1 *, t.^S +**-Jt ;j ell (5l 4+l ' ,-\l al.JLJl-l ajn

I
r i,.",". r r.'.g ...-.'.i.,.; : '
';' i".ar.;i..r*.- 1.,,' ..;]'.'

i:. i

.,i,lr .

(5.3) Jsr
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